Introduction
An auto-immune process involving the beta cells is responsible for the tissue damage leading to type 1 diabetes. Nicotinamide (NA), a vitamin of the B group, is one of the promising substances being considered [1] [2] [3] , along with insulin, for the treatment of children with type 1 diabetes mellitus to maintain and improve their beta cell function and prolong their "honeymoon" period [1] . NA has been reported to act at 3 different levels: (1) it reduces the toxicity of free oxygen radical scavengers produced by lymphocytes and macrophages in the islet cell infiltrate; (2) it may improve insulin secretion by increasing intracellular NA-adenine dinucleotide (NAD); (3) it may promote B cell regeneration [2] . Although a number of studies have indicated that this vitamin is less effective in pre-pubertal children and more beneficial in adult type 1 diabetic patients [4, 5] , others have shown that the use of NA alone or in combination with vitamin E along with insulin therapy in pre-pubertal children with type 1 diabetes is able to preserve baseline C-peptide secretion for up to 2 years after diagnosis [6] .
The aim of the current study was to investigate the effect of oral NA at a dose of 1-2 mg/kg per day to a maximum dose of 50 mg/day given within the first 24 h of diagnosis to children with type 1 diabetes.
Materials and methods
Children who were younger than 15 years of age and residents of Bahrain, newly diagnosed with type 1 diabetes and admitted to Salmaniya Medical Complex for treatment between 1998 and 2000 were eligible for inclusion in NA group of the present study. The results obtained from NA group were compared with retrospective findings from a control group admitted to the same hospital between 1995 and 1997. Only patients who were lost to follow up within the first 6 months were excluded from the study.
NA group included 66 patients who received NA in addi-tion to sc insulin bid. The NA was given orally within the first 24 h after admission. For every 1 kg of bodyweight, a dose of 1-2 mg/day, was given but the dose did not exceed 50 mg/day. Patients were followed up in the outpatient clinic at 1 month after discharge and every 3 months thereafter for 24 months to monitor glycemic control.
Control group consisted of a 37 patients. All were admitted to the same hospital between 1995 and 1997, and were treated in a similar way as NA group, except that they did not receive NA. Control group had the same inclusion and exclusion criteria as NA group, and received the same management in terms of admittance protocol, patient education, discharge plan, access to endocrinologist, follow-up, insulin regime, diet, and twice-daily blood glucose testing.
On admission, the two groups were comparable in terms of age, ethnic background, sex, bodyweight, glycated hemoglobin (HbA 1c ), blood glucose and insulin requirements per kg of body weight.
A repeated measures analysis of variance, Student's t-test, Mann-Whitney U-test, χ 2 test, and Fisher's exact test (2-tailed) were performed when appropriate. The cut-off value for significance was considered to be P<0.05.
Some limitations of the present study were that we did not perform a C-peptide test (due to laboratory problems at the time of the study), and there were not equal proportions of male and female children in the study group. Some patients were lost to follow-up, and they were not traceable, which affected our HbA 1c results for the 2 years of follow up. Finally, this was not a randomized control trial, but rather a trial using a historical group, which is an important limitation of this study.
Results
Of the patients in NA group, 7 patients were lost to follow-up, leaving a total of 59 patients for analysis. Within the 37 patients in control group, 5 were lost to follow-up, leaving a total of 32 for analysis. Table 1 shows the clinical characteristics of all remaining patients at entry into the trial. The insulin dose at the time of entry was comparable between the two groups ( The HbA 1c level at the time of entry into the study was similar between the two groups (Table 3) . However, these values were significantly lower in NA group at the 6 month (P=0.005) and 12 month (P=0.0398) follow-up sessions.
Discussion
To our knowledge, apart from our research conducted in Bahrain, there have been no previous trials regarding the effect of NA on insulin requirements and glycemic control among Arab children. Our data suggest that treatment of children with type 1 diabetes with low doses of oral NA at disease onset is associated with reduced insulin require- ments and improved metabolic control. This is consistent with previously reported studies, in which NA treatment was shown to protect residual B cells [1, 3, 6, 7, 12, 13] . Pozzilli et al [1] noted the safety and efficacy of NA when given with insulin in the early phase of type 1 diabetes to protect and improve residual C-peptide secretion, but only in patients who are diagnosed after puberty. In the present study, patients treated with NA had better glycemic control than those who did not receive NA. Patients in NA group required a lower insulin dose per kg bodyweight for the 2 years of follow-up.
Vague et al concluded that NA slowed down the destruction of beta cells and enhanced their regeneration [9] . This is consistent with the findings of the present study. Carino et al [6] were the first to describe the use of NA alone or in combination with vitamin E, along with insulin therapy, to preserve baseline C-peptide secretion for up to 2 years after diagnosis in pre-pubertal children with type 1 diabetes [6] . Our study demonstrated the beneficial effects of low doses of NA (1-2 mg/kg) given once a day beginning within the first 24 h of diagnosis in type 1 diabetic children. Our study was limited by the fact that it was not a randomized controlled trial, but one using retrospectively gathered data.
Although we studied the effect of NA on newly diagnosed patients with type 1 diabetes, others have also studied NA as a preventive agent in individuals at risk for type 1 diabetes. Recently, the results of the European Nicotinamide Diabetes Intervention Trial (ENDIT) were published. Although no significant effect of NA in preventing type 1 diabetes was found among high-risk relatives, the conclusions of the trial were questionable due to an unacceptable drop-out rate (30%) [13] .
In conclusion, our study is the first large trial among children with recent onset type 1 diabetes conducted in Bahrain or the Arabian Peninsula. Our study results suggest that even low doses of NA, when given early in the diagnosis of type 1 diabetes to pediatric patients, may prolong the "honeymoon" period and maintain residual B cell function for up to 24 months.
